Steroid sex hormones and macrophage function: modulation of reactive oxygen intermediates and nitrite release.
In general, females have a more active immune response than do males. The effects of female sex hormones on lymphocytes have been studied extensively but their effects on macrophages are poorly understood. In this study, peritoneal macrophages (M phi) obtained from male rats were treated in vitro with estradiol (E2), progesterone (P), testosterone (TS), or hydrocortisone (HC) and their effects on superoxide, hydrogen peroxide, and nitrite release determined. At concentrations between 10(-10) and 10(-9) M, female and male sex hormones had no significant effect on superoxide release but, at concentrations above or below that range, these hormones stimulated the release of these reactive oxygen intermediates (ROI). In contrast, M phi treated with HC generally exhibited either unaltered or reduced ROI release. These findings suggest that female sex hormones regulate ROI release by M phi in a manner not entirely shared by other steroid hormones. At most concentrations used, E2, P, TS, and HC significantly inhibited nitrite release by M phi. However, with 10(-10) M of E2 or 10(-9)M of P, nitrite release by M phi was not affected. In the presence of anti-TNF antibody, the amounts of superoxide and hydrogen peroxide release were moderately reduced but nitrite release was dramatically inhibited. The sensitivity of M phi to variations in the concentrations of female sex hormones may contribute to gender-related differences in the immune response.